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(54) Title: REFUND OPTION ON PARKING CARD 
(57) Abstract 

A parking meter system is dis- 
closed in which a smart card ( 101) is used 
as method of payment. This smart card is 
inserted once into a parking meter to start 
the meter use time and inserted a second 
time to end the meter use time. Upon the 
second insertion (200) of the card, a re- 
fund is calculated (225) and credited to 
the card. Zeroing of the parking meter is 
accomplished by giving the refund (235). 
This reduces motorist cruising to find a 
meter with remaining time. 




WO 97/30421 



Page 2 of 13 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


CE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NB 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Fato 


IB 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


hah/ 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


PT 


Portugal 


BR 


Brazil 


KB 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgyatan 


RU 


Russian Federation 


CA 


Canada 


KF 


Democratic People'* Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


CI 


COte d" I voire 


LI 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


CS 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


CZ 


Czech Republic 


LI) 


Luxembourg 


TC 


Togo 


DB 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


BS 


Spain 


MG 


Madagascar 


UG 


Uganda 


FI 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


uz 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



WO 97/30421 




PCT/US97/02784 



Refund Option on Parking Card 



BACKGROUND AND SUMMARY OF THE INVENTION 

The present invention relates to electronic parking meters which accept smart card input, 
and specifically to a feature which reduces the practice of motorists cruising to find time 
remaining on a meter. 

Vending machines which track time purchased for parking spaces have been around for 
many years as a means for metropolitan areas to charge for the use of parking space. The types 
of machines fall into two general categories, depending on the situation in which they will be 
used. 

Parking meters, as the terminology is used in this application, are designed to be placed 
adjacent to a parking spot and will only accommodate a small number of vehicles. Parking 
meters can be placed adjacent to each parking space, shared between two adjacent parking 
spaces, on where two rows of parked cars face each other, one meter may serve a maximum 
of four vehicles. 

Central collection systems, on the other hand, are designed for situations where one 
central location may serve a large number of parking spaces. 

These two categories of parking vending machines have evolved in different directions 
to meet these different needs and face some different constraints on their use. One example 
is power usage. Where a central collection system serves a large number of spaces, external 
power connections are possible and if batteries are used, the need to charge a single (or small 
number) of batteries is not a critical problem. On the other hand, because a large number of 
parking meters may be spread out across a wide area, these do not lend themselves to external 
power supplies, and must be power conserving to avoid frequent maintenance. As another 
example, parking meters typically contain some type of a visual display to show whether there 
is any time remaining for the parking space controlled by the meter. Such a display is useful 
not only to motorists purchasing time but also to a law enforcement official who is checking 
for parking violations. In contrast, the central collection systems, although they may display 
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a time purchased as the initial transaction is made, do not, as a general rule, give a visual signal 
as to the status of each parking space. 

In many municipalities, since each parking meter provides a visual indication of its 
status, an annoying problem has arisen. In these situations, drivers will often cruise down a 
5 street containing a row of parking meters, looking for one with time remaining on it. This 
cruising can cause additional problems with handling the traffic flow, and many attempts have 
been made to discourage this behavior. 

Various designs have been introduced for parking meters that automatically erase the 
remaining time when a vehicle leaves the space. These generally use some form of presence 
10 detector, to indicate to the meter whether a vehicle is actually present in the spot at any given 
moment. Unfortunately, this type of design is easily foiled by outside interference or 
vandalism. Since this fact is known, the parking violator may too easily contest his fine, 
alleging that the meter erased the purchased time too soon. 

Parking Meter Svs^enni wntth Refund Oiptaon 

15 The use of electronic parking meters, which can accept electronic payment from a 

payment card, allows an innovative solution to be used. Using this system, the motorist is 
encouraged to purchase a maximum amount of time on the meter using his payment card, and 
is given the assurance that when he returns, he can obtain a refund for any unused time. When 
the motorist returns, he simply inserts his payment card into the meter and the meter refunds 

20 the purchase price of any time remaining. This refund is credited electronically to his payment 
card, while at the same time the time remaining on the meter is set to zero and the display is 
changed to show an expired status. 

U.S. Patent 4,876,540 to Berthon et al. discloses a central collection system which may 
be configured to offer a refund to the motorist. However, the central collection system of 

25 Berthon et al is used to control a large number of parking spaces; it is contemplated in Berthon 
et al that this central collection system will dispense a slip of paper that shows the expiration 
time. Information regarding the transaction may be retrieved from the central collection system 
or related hand-held unit, but the system does not display status for the spaces controlled by 
the system, hence cruising is a problem which is neither contemplated nor solved by this patent. 

30 Inducing a motorist to reset a parking meter to zero, by offering a refund of unused 

time, is a novel means of addressing a hitherto troublesome problem. 

Additionally, because the serial number of a parking card would be read by the meter, 
the meter can optionally be programmed to disallow purchase of additional time from the same 
card (called meter feeding) to exceed the legal parking time limit of the meter. This feature 

35 would encourage the parking turnover for which parking meters were originally invented. 
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Advantages 

The disclosed innovations provide at least the following advantages: 

° Motorists are encouraged to use payment cards, which reduces theft from parking meters; 
° The user, who may not know how long he will need the parking spot, has the convenience 
5 of purchasing the maximum time allowed, with the assurance that he will not be 

wasting money on time not used; 
o The use of parking cards makes it easier to detect users who try to exceed the legal time 

limit, encouraging turnover; 
° Time remaining on the meter is zeroed without the unreliability of presence detectors; 
10 ° Parking tickets for expired time are more enforceable, since the technology is more reliable; 
o Cruising for parking meters with available time is discouraged. 

Brief Description of the Drawing 

The disclosed inventions will be described with reference to the accompanying drawings, 
which show important sample embodiments of the invention and which are incorporated in the 
1 5 specification hereof by reference, wherein: 

Figure 1 shows a parking meter which accepts a payment card input and which has a visual 

indicator of time remaining. 
Figure 2 is a flowchart of the decision process when a smart card is inserted. 
Figure 3 is a block diagram of a parking meter which can be programmed to provide refunds 
20 and zero the meter. 

Detailed Description of the Preferred Embodiments 

The numerous innovative teachings of the present application will be described with 
particular reference to the presently preferred embodiment (by way of example, and not of 
limitation), in which: 

25 As seen in Ffignare 1. slot 102 in the parking meter will accept a payment card (101) 

proffered for payment. (It is understood that other means of payment may be received by the 
meter, such as coin input 104, but, since the preferred embodiment of the parking meter does 
not offer refunds for time purchased with coins, these will not be discussed at this time.) 

In the presently preferred embodiment, the payment card will be a "smart" card, which 

30 contains electronic circuitry, such as a microprocessor, to handle transactions. The smart card 
will typically, but not necessarily, have been issued by a parking authority which has 
jurisdiction over a given area and is useful only in the jurisdiction in which it is purchased. 
The smart card will typically be preprogrammed with a given monetary value, which is the 
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purchase price of the card. Each usage of the card causes the value in the card's memory to 
be decremented until no value remains. At the option of the issuing authority, the card could 
then be returned for reprogramming with a new purchase price, or discarded. 

After insertion of the parking card, the meter will then prompt the user to select an 
5 amount of time to be purchased, e.g., the user may be prompted to press button 106 once for 
each 15 minutes of time required, or the time requested could be entered on a keypad (not 
shown). After the time is selected, the meter computes the value of this time and deducts this 
amount from the payment card, if possible. An error message will be given if the value 
remaining on the card is not sufficient for the time requested, otherwise, an acknowledgement 

10 of the transaction is displayed, e.g. on display 108, to provide visual assurance to the user that 
the transaction has been completed. This display can take different forms, such as a liquid 
crystal display or a flag-wheel. 

Once the motorist is ready to leave the parking space, the payment card can be once 
again inserted into the parking meter. The meter retains a record of the serial number (and will 

15 retain up to three serial numbers per space) which is used to purchase time and will refund the 
cost of any remaining time when that card is reinserted. 

Figure 2 shows a flowchart of the decision process for the use of a payment card. As 
is seen in this flowchart, when the processor detects that a card has. been inserted (step 200), 
it next checks to see if this serial number is in memory (i.e., has been previously used for 

20 payment) (step 205). If not, the processor prompts the user to select the time desired (step 
250), then checks to see that a valid value is entered (step 255). A valid response causes the 
processor to calculate the value of the desired time (step 260), then check the proffered card 
for available credit (step 265). An invalid value entered or lack of enough credit on the card 
will both prompt an error message (step 267). When proper credit is available, the value of 

25 the time requested is deducted from the card (step 270), the timing circuits are activated for the 
requested time (step 275), and acknowledgement is made of the transaction (step 280). 

If, when the card is inserted (step 200), it is detected that the serial number is in 
memory, the processor will proceed to calculate the value of any time remaining for the 
associated space (step 215). The value of the remaining time is compared to a threshold value 

30 (step 220); if it is not greater than the threshold, an error message is displayed (step 222), such 
as "No Refund Available"; otherwise the computed value is refunded to the card (step 225) and 
an acknowledgement is displayed (step 230). Note that if, for example, time is purchased in 
increments of 15 minutes, no refund would be available for remaining time of 14 minutes or 
less. Regardless of whether the value was greater than zero or not, the meter would be zeroed 

35 (step 235). 

Figure 3 provides a block diagram of a parking meter which can be programmed to 
utilize the innovative refund option. The processor (310) communicates with circuitry to 



4 



WO 97/30421 



PCT/US97/02784 



identify coin input (320), with a reader (330) for the parking card, and with a display (340). 
Power is supplied to each of these elements by the power supply (300), which is typically a 
battery. Further details of such a meter can be found in U.S. Patents 5 ? 360,095 and 5,475,373 
and in U.S. Patent Application 08/428,771, all of which are hereby incorporated by reference. 

Modifications and Variations 

As will be recognized by those skilled in the art, the innovative concepts described in 
the present application can be modified and varied over a tremendous range of applications, and 
accordingly the scope of patented subject matter is not limited by any of the specific exemplary 
teachings given. 

For an example, the payment card above generally refers to a smart card, but another 
type of card which does not contain circuitry can also be used, e.g., a card which uses magnetic 
tape for memory. If means are available to communicate with a central computer, a regular 
credit card or a card which identifies a centrally available account could also be used. 

Contactless cards are becoming popular in transit application, such as buses and 
subways, and this type of card could be used in parking meter systems, such as the disclosed 
refundable system. Since the reader in contactless applications has high power requirements, 
it could not remain constantly active, as is typical. However, by requiring the user to insert 
the contactless card into a slot, this action could activate an extremely close range transmitter 
and receiver within the slot. This would require very little power, as the card would be exactly 
positioned and very close to the card reading apparatus. 

Although the disclosed parking meter automatically assumes that the second insertion 
of a payment card is a request for a refund, other configurations can alternatively be used, such 
as allowing the user to insert their card again to purchase additional time and providing a 
refund only when an external signal is provided, such as pushing a button on the meter. 
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CLAIMS 

What is claimed is: 

1 . A parking meter, comprising: 

a display which gives the status of each parking space it serves; and 
refund circuitry which will refund the value of unexpired vended time and change said 
display to show the status to be expired. 

2. The parking meter of Claim 1, wherein said parking meter is an electronic meter. 

3. The parking meter of Claim 1, wherein the value of said unexpired vended time is refunded 

to a smart card from which payment for said vended time was made. 

4. A parking meter serving between one and four adjacent parking spaces, said parking meter 

comprising; 

payment circuitry connected to receive a payment from a payment card; 
timing circuitry, connected to said payment circuitry, to calculate, time vended in response 
5 to said payment and to provide a signal when said time vended has expired; 

a display, connected to said timing circuitry, which shows the status of each parking space 

served by said parking meter; 
refund circuitry which is connected 

to recognize that a refund is requested, 
10 to provide a refund for time vended which has not expired, and 

to set said display to show an expired status for a corresponding parking space. 

5. The parking collection system of Claim 4, wherein a payment card is inserted into said 

parking meter to contact said payment circuitry. 

6. The parking collection system of Claim 4, wherein said refund circuitry recognizes that a 

refund is requested when said payment card is inserted a second time. 

7. The parking collection system of Claim 4, wherein said payment card is a smart card. 
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8. A parking meter system, comprising a plurality of parking meters, each parking meter 

controlling four or fewer adjacent parking spaces, each parking meter comprising: 
a display which provides a visual indication of the status (expired or unexpired) of each 
parking space controlled by said parking meter; 
5 refund circuitry which is connected to said display and connected to recognize that a refund 
is requested; 

wherein, when a request for a refund is received, said refund circuitry refunds the purchase 
price of any purchased time which has not expired, and causes said display to show 
a status of expired for a respective parking space. 

9. The parking collection system of Claim 10, wherein said refund circuitry recognizes that a 

refund is requested when said payment card is inserted a second time. 

10. The parking collection system of Claim 10, wherein said payment card is a smart card. 

11. A method of operating a parking meter, comprising the steps of: 

(a.) providing a parking meter capable of interacting with a portable module to receive 

payment for time vended; 
(b.) vending time for a respective parking space associated with said parking meter 
5 according to a given protocol, in response to payment received from said portable 

module; 

(c.) displaying at least a status of said vended time as unexpired or expired; 
(d.) when a request for a refund is received, crediting the cost of unused vended time to 
said portable module from which it was received and setting said display to expired. 

12. The method of Claim 14, wherein a payment card is inserted into said parking meter to 

proffer payment. 

13. The method of Claim 14, wherein said portable module is a smart card. 

14. A parking meter, comprising: 

payment circuitry which accepts a first payment from a portable module and saves an 

identification from said portable module; 
wherein said payment circuitry refuses to accept further payments under at least some 

conditions from any portable module having a matching identification. 

15. The parking meter of Claim 14. wherein said portable module is a smart card. 
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